Abstract The postpartum period is considered a time of heightened vulnerability to bipolar disorder. The primary goal of this study was to examine the frequency and the polarity of postpartum episodes in a clinical sample of women with bipolar disorder who were medication-free during their pregnancies. In addition, we sought to examine whether there are differences in terms of clinical features of bipolar disorder between women with and without postpartum episodes. Lastly, we analyzed the potential relationship between polarity of the postpartum episodes and clinical features of bipolar disorder. The presence/absence of postpartum episodes and their characteristics were obtained from medical records of 276 women with bipolar disorder who were medication-free during their pregnancies. Two hundred seven women (75.0 %) had a history of one or more postpartum mood episodes: depressive (79.7 %), (hypo)manic (16.4 %), or mixed episodes (3.9 %). Psychotic symptoms during postpartum episodes were associated with depression in 37 (22.4 %) patients, with mania in 19 (67.8 %) patients, and with mixed episodes in 7 (87.5 %) patients. Postpartum manic and mixed episodes were significantly associated with type I disorder and with psychotic features. Our findings indicate high risk of clinically ascertained mood episodes during postpartum period in bipolar women who are not treated during pregnancy.
Introduction
Bipolar disorder affects more than 2 % of the population (Merikangas et al. 2007 ) and women bear a heavy burden from bipolar disorders, considering that bipolar I disorder is equally prevalent in men and women (Weissman et al. 1988; Blehar et al. 1998) , and bipolar II disorder is more prevalent in women than men (Benazzi 2006) . Bipolar disorder occurs commonly in women during childbearing years, and the postpartum period is widely considered a high-risk period for recurrences (Cohen et al. 1995; Leibenluft 1996; Freeman et al. 2002; Freeman and Gelenberg 2005; Sharma et al. 2008; Sharma and Pope 2012) . The Canadian Network for Mood and Anxiety Treatments guidelines recommend both a universal screening of pregnant women for bipolar disorder and a planned pregnancy for women with a diagnosis of bipolar disorder (Yatham et al. 2009 ).
The triggering role of childbirth causes a clustering of mood episodes which has been reported in more than 50 % of women with children (Viguera et al. 2011 ) with an exponential rise in the rates of hospitalization immediately following delivery among women with bipolar disorder (Pugh et al. 1963; Harlow et al. 2007; Valdimarsdottir et al. 2009 ). Results of a recent investigation on a large US female population with mood disorders found that mood episodes are 3.5 times more prevalent during the postpartum period than during pregnancy and that the risk is consistently higher with bipolar disorder than with unipolar disorder (Viguera et al. 2011) .
The growing body of high-risk studies of bipolar disorder episodes within postpartum has provided insight into the specificity of the postpartum psychiatric disorders and bipolarity. Some studies suggest that the presentation of mental illness in the early postpartum period is a marker of possible bipolarity Craddock 2001, 2005; Munk-Olsen et al. 2006 Jones and Cradock 2007) . Recently, Azorin and coworkers evaluated rates of bipolar spectrum disorders in women experiencing their first episode of postpartum depression, identifying potential features of bipolarity. Compared to first-episode depression non-postpartum, these patients showed psychotic symptoms, atypical features, mixed depression, younger age at onset, high number of prior episodes, episodes of short duration, switches on antidepressants, and seasonality of mood episodes (Azorin et al. 2012) .
One of the overall findings from the literature, seen in bipolar disorder recurrences after childbirth, as well as other domains including postpartum disorders, is that depression is the most frequent morbidity following pregnancy (Viguera et al. 2011 ), although it is also known that (hypo)manic symptoms are also common after delivery and occur in 9.6-20.4 % of women in the early puerperium (Glover et al. 1994; Lane et al. 1997; Hasegawa 2000; Webster et al. 2003; Farias et al. 2007; Heron et al. 2009 ). Moreover, it has also been suggested that most cases of puerperal psychosis represent triggering by childbirth of episodes of bipolar disorder (Chaudron and Pies 2003; Robertson et al. 2005) .
The risk of postpartum recurrences in bipolar patients have rarely been examined considering the effects of medication: Viguera and colleagues found that postpartum recurrences in pregnant women with bipolar disorder after lithium discontinuation were 2.9 times more frequent than recurrences in nonpregnant women (Viguera et al. 2000) ; further, in a subsequent study, authors underlined that bipolar women treated with mood stabilizers during pregnancy, after discontinuation of mood stabilizers, carry a high risk for new morbidity, especially for early depressive and dysphoric states (Viguera et al. 2007 ).
Nevertheless, almost all studies performed on samples involved both medication-free and treated patients. Thus, the issue of medication is confound in almost all of the existing literature, and further studies are needed to clarify, specifically the effects of treatments on the risk and on the clinical features of postpartum episodes in bipolar patients.
The primary goal of the present study was to examine the frequency and the polarity of postpartum episodes in a clinical sample of women with bipolar disorder who were medicationfree during their pregnancies. In addition, we sought to examine whether there are differences in terms of clinical features of bipolar disorder between women with and without postpartum episodes and the relationship between the polarity of postpartum mood episodes and bipolar clinical features. 2000), and history of pregnancy without medication (according to Italian ongoing clinical approach to psychiatric disorders in pregnancy, patients are usually medication-free and treatments are only considered in case of symptoms occurrence).
Materials and methods

Patients
Procedure
All data were obtained from medical records of individual patients, containing information about sociodemographic characteristics, clinical picture, treatment, individual psychiatric history, and family history of psychiatric disorders.
For the purposes of the present study, the first author (having more than 20 years of clinical experience in studying bipolar disorders) reviewed the medical records of all objective patients. The following data was collected: final diagnosis and type of bipolar disorder, sociodemographic data, age at index admission, age at onset of the disorder, type of bipolar cycle (mania-depression-free interval (MDI), depressionmania-free interval (DMI), irregular (IRR)), number of children, number of postpartum episodes, type and polarity of postpartum episodes (depression, hypomania, mania, mixed episode, psychosis), and suicide attempts during postpartum episodes.
As a characteristic of the Mood and Anxiety Disorders Unit, initial diagnosis was made according to the DSM-IV-TR diagnostic criteria (American Psychiatry Association 2000) at the time of the first admission. A change in the diagnosis could be made with further interviews regarding past history, information from other institutions, or observation of symptoms and signs during all the follow-up periods. The diagnosis at the time of discharge or the last observation of the patients was considered the final diagnosis. Any disagreement about the final diagnosis between the reviewer and psychiatrists in charge was resolved by consensus.
Statistical analysis
Sociodemographic and clinical features, including type of bipolar cycle, were compared between women with and without illness occurrences within 4 weeks after delivery. Preliminary bivariate comparisons employed analysis of variance for continuous measures and contingency tables for categorical measures. An α level of 0.05 (two-tails) was used for statistical tests. All factors having significant association with postpartum disorders were then entered into logistic regression (LogReg). Postpartum episode was considered the dependent variable. Selection of significant variables was performed using a forward stepwise procedure. The probability of entering the equation was set at 0.05.
Sociodemographic and clinical factors, including suicide attempts, were also compared between women with (hypo)manic and/or mixed episodes after delivery and women with postpartum depression. Preliminary bivariate comparisons employed analysis of variance for continuous measures and contingency tables for categorical measures. An α level of 0.05 (two-tails) was used for statistical tests. LogReg was also used to explore the relationship between postpartum nondepressive episodes (independent variable) and each of the other dependent variables. The probability of entering the equation was set at 0.05.
All data were analyzed using SPSS version 17.0 (SPSS Inc., Chicago).
Results
During the index period, 398 female patients consecutively admitted at the Mood and Anxiety Disorders Unit were finally diagnosed with bipolar disorder, type I or type II. Of these, 77 (19.3 %) were without children, and they were excluded from the study.
Of the 321 patients with children, 35 (10.9 %) were excluded because of some medication treatment during pregnancies, and 10 (3.1 %) were excluded for a lack of data on their clinical charts.
We report data on 276 bipolar women with children that did not receive any drug treatment during their pregnancies: the mean age of the sample was 44.5±13.4 years, the mean years of education were 10.9±3.8, and the 30.8 % had an occupation. The mean age at onset of bipolar disorder was 28.0±7.8, and 147 (53.3 %) had a bipolar II disorder. An irregular type of bipolar cycle was the most prevalent course (n=128; 46.4 %), while 84 (30.4 %) patients had a DMI type and 64 (23.2 %) had MDI type of bipolar cycle.
Two hundred and seven (75.0 %) women with bipolar disorder who had children without taking any medication during pregnancy suffered psychiatric disorders after delivery. The onset of all these mood episodes occurred within the first 4 weeks after delivery.
First lifetime episodes occurred in the postpartum period in 15 (5.4 %) cases. The recurrence rate of postpartum episodes was higher after subsequent pregnancies: among the 52 women with a history of a postpartum episode and subsequent pregnancies, the rate of further postpartum recurrences was 86.5 % (n=45) and exclusively of the same polarity of the previous postpartum episode.
Depression was the most frequent morbidity following pregnancy (n=165; 79.7 %); manic episodes occurred in 28 patients (13.5 %), mixed episodes in 8 subjects (3.9 %), and hypomanic episodes occurred in 6 women (2.9 %). A history of having psychotic symptoms during postpartum episodes was associated with depression in 37 (22.4 %) patients, with mania in 19 (67.8 %) patients, and with mixed episodes in 7 (87.5 %) patients. Of these, 13 patients had been diagnosed as having a psychotic disorder because of their moodincongruent psychotic symptoms (n=9) and/or because of their grossly disorganized behavior (n=4). The prevalence of suicide attempts in postpartum episodes was 11.6 %.
We made preliminary bivariate comparisons of potential risk factors among women who experienced a postpartum episode. Associated clinical features with psychiatric disorders after delivery were as follows: lower age at onset of bipolar disorder and type I disorder (Table 1) . When these two factors with significant association with postpartum illnesses were entered into logistic regression, type I disorder was identified as the only variable significantly associated with postpartum recurrences (Table 2) .
According with the second bivariate comparisons of potential risk factors associated with different polarity of postpartum illness, lower age at onset, type I disorder, MDI cycle, and psychotic symptoms were associated with (hypo)manic or mixed postpartum episodes (Table 3 ). The LogReg analysis confirmed the significant association of type I disorder and of psychotic symptoms with manic or mixed postpartum episodes (Table 4) .
Finally, another basic issue raised by this study is that suicide risk did not vary between postpartum episodes with or without depressive polarity.
Discussion and conclusion
The primary goal of the present study was to retrospectively examine the frequency and the polarity of postpartum episodes in a clinical sample of women with bipolar disorder who were medication-free during their pregnancies.
Our findings of risk rates of 75 % for any mood episodes after delivery in females with bipolar disorder corroborate the findings of previous high-risk studies demonstrating the magnitude of risk attributable to postpartum. Moreover, our study on a large group of unmedicated bipolar women during their pregnancies provides essential data in a population with a more representative natural course of illness, and in fact, our rate was higher than the 52 % observed in a large American sample of females with clinically treated bipolar disorder (Viguera et al. 2011 ). Interestingly, a higher rate (67 %) was found by Freeman and colleagues who assessed the influence of reproductive events on the course of bipolar disorder in a small group of women in which the majority were not treated with mood stabilizers during or immediately after pregnancies (Freeman et al. 2002) . In summary, the preponderance of evidence indicates that medication effects are likely to explain the observed differences between treated and non-treated pregnant women with bipolar disorder on postpartum recurrence rates.
It is also of interest that our data corroborated other findings (Freeman et al. 2002) that having a postpartum mood episode after a first pregnancy significantly increased the risk of a postpartum episode after subsequent deliveries: of the women who had postpartum episodes after delivery of a first child, 86.5 % had episodes after subsequent pregnancies.
The analysis of mood polarity of postpartum episodes showed that major depression was the most prevalent form of postpartum morbidity (79.7 %), although (hypo)manic and mixed episodes occurred in approximately 20 %. Notably, all previous studies performed on clinically treated bipolar women are consistent with our findings of a higher prevalence of depressive polarity (Viguera et al. 2011 ) and of a prevalence of manic/mixed episodes that occur up to 20 % of women in the early puerperium (Glover et al. 1994; Lane et al. 1997; Hasegawa 2000; Webster et al. 2003; Farias et al. 2007; Heron et al. 2009 ). This may suggests that the absence of treatment during pregnancy in women with bipolar disorder increases the risk of postpartum recurrences but does not significantly influence the polarity of mood episodes. Another intriguing finding was the high rate of psychotic symptoms (30.4 %) that had been reported, with some individuals (6.3 %) who had been diagnosed as having a psychotic disorder because of significant mood-incongruent psychotic symptoms and/or because of their grossly disorganized behavior. This line of evidence may support the idea that the incidence of psychotic symptoms in postpartum episodes of bipolar women increases in patients who were not treated during their pregnancies as recently evidenced by Berking and coworkers (Bergink et al. 2012) .
The observed higher risk of illness occurrence during postpartum in women with type I bipolar disorder that emerged from the regression analysis is not consistent with other clinical evidence (Viguera et al. 2011 ) which showed similar patterns of risk in bipolar I and II syndromes. However, an increased risk associated with type I disorder in comparison with type II disorder had been observed after discontinuation of lithium (Faedda et al. 1993) . Together, these studies suggest that medication treatment during pregnancy has a stronger prophylactic effect on type I bipolar disorder than in bipolar II disorder. Furthermore, in our sample, lower rates of recurrence of bipolar II disorder could be due to the difficulty of recognizing hypomanic episodes compared to manic episodes. In addition, type I bipolar disorder is related to a higher incidence of postpartum (hypo)manic or mixed episodes in comparison to bipolar II disorder, and psychotic symptoms are more related to nondepressive postpartum episodes.
Limitations of this study include sampling from patients referred to specialist clinic and the retrospective clinical ascertainment of illness episodes during postpartum. Another limitation is that the relationship between postpartum recurrences and unplanned/unwanted pregnancies-investigated as a predictor of postpartum depression in previous studies (Beck 2001 )-was not considered because of a lack of data available on medical records. Further, since bipolar is usually a comorbid disorder, it would have been useful to analyze if comorbidity played a role in the postpartum recurrences, but the retrospective design of the study did not allow to retrieve these data from medical records.
Despite these possible limitations, our findings are based on a large sample of bipolar women who were not treated during pregnancy. The results provide quantitative comparisons of postpartum period risk for bipolar disorder in natural conditions.
In conclusion, our data indicate high risk of clinically ascertained major affective illness episodes during postpartum in bipolar women who are not treated during pregnancy. Among a preponderance of depressive episodes overall, manic and mixed episodes are significantly associated with type I disorder and with psychotic features.
Future prospective studies on medication-free women should examine whether stressors (i.e., sleep disturbance, lack of support from partner, and difficult birth) encountered after or during delivery could be risk factors influencing the frequency and polarity of postpartum recurrences.
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